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VAMA, effect of interaction with fertilizer, 
34-36. 

Vermiculite, in brown podzolic soils, 294-96. 

Water capillary and flow in soil, 473-84. 

Water tables, effect of soil anisotropy on 
height of, 3-19. 

Water vapor: 

diffusion ot and condensation and evapo- 
ration in soil pores, 81-95. 

Penman’s equation for movement of in 
soil pores, 81. 

Wheat, Mo deficiency in, 166, 171, 185, 189- 
90, following 208. 

Whiptail, see Mo deficiency under Cauli- 
flower and Broccoli. 

Yellow spot, see Mo deficiency under Citrus. 

Zinc: 

effect of soil pH and Ca on Zn uptake by 
plants, 311-15. 

exchange from relatively unsoluble com- 
pounds to colloidal electrolytes, 
353-57. 

solubility in various reagents, 360. 





SOIL SCIENCE 


VOLUME 82 
JULY TO DECEMBER, 1956 


RUTGERS UNIVERSITY 


NEW BRUNSWICK, NEW JERSEY 
U.S. A. 


PUBLISHED BY 
THE WILLIAMS & WILKINS COMPANY 
Battimore, MARYLAND 





SOIL SCIENCE 


Founded 1916 by Jacob G. Lipman 


Editor-in-Chief 
FIRMAN E. BEAR 


Associate Editor 
RUTH MARION FIELD 





CONSULTING EDITORS 


Wm. A. ALBRECHT 

University of Missouri, Columbia 
R. B. ALDERFER 

Rutgers University, New Brunswick, New Jersey 
LyLe T. ALEXANDER 

Plant Industry Station, Beltsville, Maryland 
R. V. ALLISON 

University of Florida, Belle Glade 
F. J. ALway 

University of Minnesota, St. Paul 
L. D. Baver 

Sugar Planters’ Experiment Sta., Honolulu, T. H. 
H. H. Bennett 

5411 Kirby Road, Falls Church, Virginia 
G. B. BopMaNn 

University of California, Berkeley 
RicHArRD BRADFIELD 

Cornell University, Ithaca, New York 
R. H. Bray 

University of Illinois, Urbana 
H. J. Conn 

Agricultural Experiment Sta., Geneva, New York 
H. P. Cooper 

Clemson Agr. College, Clemson, South Carolina 
O. W. Davipson 

Rutgers University, New Brunswick, New Jersey 
E. E. DeTurk 

752 West Macon St., Decatur, Illinois 
Mack DrakE 

University of Massachusetts, Amherst 
F. L. DuLey 

University of Nebraska, Lincoln 
WILiarp GARDNER 

Utah State Agricultural College, Logan 
W. J. Hanna 

Rutgers University, New Brunswick, New Jersey 
H. J. HARPER 

Samuel Roberts Noble Found., Ardmore, Okla. 
Streruine B. HENDRICKS 

Plant Industry Station, Beltaville, Maryland 
M. L. Jackson 

University of Wisconsin, Madison 6 
C. D. JEFFRIES 

Pennsylvania State University, University Park 
Hans JENNY 

University of California, Berkeley 
Jacos S. Jorre 

Rutgers University, New Brunswick, New Jersey 
Louis T. Karpos 

Pennsylvania State University, University Park 
W. P. Ke.iey 

University of California, Berkeley 
Cuares E. KELLOGG 

Soil Conservation Service, Washington 25, D. C. 
Don KirkKHAM 

Towa State College, Ames 


H. Lunpecirpa 

Lantbrukshdgskolan, Uppsala, Sweden 
M. M. McCoou 

405 Garfield St., Gary, Indians 
W. H. MacIntire 

University of Tennessee, Knoxville 
C. E. MARSHALL 

University of Missouri, Columbia 
W. P. Martin 

Minnesota Agr. Exp. Sta., St. Paul 
Sante MatTrson 

Lantbrukshdgskolan, Uppsala, Sweden 
A. MEHLICH 

North Carolina State College of Agr., Raleigh 
A. R. MipG.ey 

University of Vermont, Burlington 
C. A. Moorrs 

University of Tennessee, Knoxville 
A. G. NoRMAN 

University of Michigan, Ann Arbor 
J. B. Pace 

Agr. & Mech. Col. of Texas, College Station 
MICHAEL PEeEcH 

Cornell University, Ithaca, New York 
W. H. Pierre 

lowa State College, Ames 
ARTHUR L. PRINCE 

Rutgers University, New Brunswick, New Jersey 
E. R. Purvis 

Rutgers University, New Brunswick, New Jersey 
L. A. RicHarps 

U.S. Regional Salinity Lab., Riverside, California 
C. O. Rost 

University of Minnesota, St. Paul 
E. J. Russeuu 

Rothamsted Exp. Sta., Harpenden, England 
C. J. SCHOLLENBERGER 

Agricultural Experiment Station, Wooster, Ohio 
Oswa.p ScHREINER 

21 Primrose Street, Chevy Chase, Maryland 
Joun W. Suive 

Rutgers University, New Brunswick, New Jersey 
Roy W. Simonson 

Soil Conservation Service, Beltaville, Maryland 
Rosert L. STARKEY 

Rutgers University, New Brunswick, New Jersey 
SterHen J. Tots 

Rutgers University, New Brunswick, New Jersey 
E. TruoaG 

University of Wisconsin, Madison 6 
8S. C. VANDECAVEYE 

State Coilege of Washington, Pullman 
N. J. Voix 

Purdue University, Lafayette, Indiana 
Setman A. WAKSMAN 

Rutgers University, New Brunswick, New Jersey 





CONTENTS 


David Jacobus Hissink, 1874-1956 

Potassium Frit as a Special-Purpose Fertilizer.O. R. Lunt anp B. Kwate 

Influence of Cation Ratio, Temperature, and Time on Adsorption and Absorption of 
Calcium and Potassium by Citrus and Other Plant Species. R. L. Smita anp 


Uptake of Sodium and Other Cations by Five Crop Species. E. O. McLean 

Soil Moisture Measurement by Neutron Moderation. C. H. M. van Bavet, NewTon 
UNDERWOOD, AND R. W. Swanson 

Phosphate Retention in Some Australian Soils. J. 8. Kanwar 

Magnesium Status of Soils in the Suwannee Valley Area of Florida. Witt1am G. BLue 
AND CHARLEs F. ENo 

Effects of Heat and Brush Burning on the Physical Properties of Certain Upland Soils 
That Influence Infiltration. V. H. Scorr anp R. H. Burey 

Influence of Soil Moisture on Phosphate Absorption as Measured by an Excised Root 
Technique. L. A. Dean anv V. H. GLepHILL 

CaPILLARY FRINGE AND FLow or WaTeER IN Sort: II. Experimental Results. Dats 
SWARTZENDRUBER AND Don KirKHAM 


Eilhard Alfred Mitscherlich, 1874-1956... ... 2... ccc eee eee een 
Soil Productivity Ratings in Economic Analysis. J. Herpert SNYDER AND Davip 


Correlation of Chemical Soil Tests for Available Phosphorus with Crop Response, 
Including a Proposed Method. J. R. M1tter anp J. H. AXLeYy 
Effect of Sulfur and Gypsum Additions on Availability of Rock Phosphate Phosphorus 


in Leon Fine Sand. J. R. NELLER 
The Hydrostatic Repulsive Force in Clay Swelling. Joun B. Hemwaut anp Pai.ip 


Effect of Deep Placement of Fertilizer and Lime on Yield and Root Activity of Corn 
and Crimson Clover. 8. E. Younts anp E. T. York, Jr 

The Effect of Blood on Clays. Ernarp M. WINKLER 

Influence of Nitrogen Fertilization, Cation Concentration, and Root Cation-Exchange 
Capacity on Calcium and Potassium Uptake By Plants. R. L. Sara anp 


Factors Affecting Yields and Uptake of Phosphorus by Different Crops: II. Rock Phos- 
phate and Superphosphate, Separate and in Combination, Under Extended Crop- 
ping. E. O. McLean 

Influence of Sun Heat on Clays. Ernarp M. WINKLER.. 

Significance of the Coequal Effect or Balanced-Baulic- Poundage Ratio of Major Fer- 
tilizer Nutrients to Relative Percentage Growth Response in Crop Plants. H. P. 
Cooper anv E. E. Hatu 

An Application of a Method of Gas Microanalysis to the Study of Soil Air. H. R. B. 


Ammonium Lignin Sulfonate as a Chelating Agent for Supplying Soluble Iron to 
Plants. A. WALLACE AND R. T. AsHcROoFT 

Incidence in Soil of Bacteria Requiring Vitamin B,: and the Terregens Factor. A. G. 
LocHHEAD AND MarGaret O. Burton 

Influence of Exchangeable Sodium on the Yield and Chemical Composition of Plants: 
I. Green Beans, Garden Beets, Clover, and Alfalfa. Leon BERNSTEIN AND GEORGE 





iv CONTENTS 


Book Reviews...... 

Relation of Oil Contents of Pecan Kernels to Cc hemical Components of Leaves as a 
Measure of Nutrient Status. J. H. HuNTeR anp H. E. Hammar 

Response of Soybeans Grown in the Greenhouse to Zine Applied to a Black Belt Soil. 
Lye E. NELSON................ 

Composition of Soils, Peats, and Plants Associated with Cattle Malnutrition. W. O. 
RoBINSON AND R. F. DEVER....... 

Agrobiologic Percentage Method of Evaluating Field Tests with Fertilisers: IV. 
Application to Old Systematic Plot Designs. O. W. WiLLcox.... 

Changes in Phosphorus in an Irrigated Soil During 28 Years of Differential Fertiliza- 
tion. P. F. Pratrr, W. W. Jones, anp H. D. CHapman.... 

Influence of Soil Organic Matter on Mineral Uptake by Barley Seedlings. H. Nisurra, 
B. W. Kowa.ewsky, anv K. H. Larson 

Water Table as a Factor in Soil Formation. J. 8. Russe.u and H. F. Rwoapes 

Application of the Neubauer Technique and Applied Potential to the Study of Immobil- 
ization of Iron in Plants. W. T. McGrorceE anp E. L. BREAZEALE.. 

The pH of Calcareous Soils. R. C. TurNeR anp J. S. CLark 

Book Reviews 

Note to Readers from the Editor. . 

Manganese Content of Peanut Leaves as Related to Soil Factors. Cc. I. Ric 

Comparison of Results Obtained by the Balba-Bray Equation and Radioactive Tech- 
niques for the Determination of Nutrient Uptake by Plants from Different Nu- 
trient Forms. A. Monem Basa ANp L. E. Hatey.. 

Corn Root Penetration in Soils Derived from Various Textures of Wisconsin- Age 
Glacial Till. J. B. FenreNBACHER AND R. H. Rust.. * 

Ammonium Fixation and Release in Certain Iowa Soils. J. J. HANway anp A. D. 


Relation of pH to Exchangeable Sodium i in Soils as Measured in Dilute Salt Solutions. 
C. W. Cuana, H. E. Dreene, anp H. I. NiGHTINGALE...... 

Influence of Soil Organic Matter on Mineral Uptake by Tomato Plants. H. Nismrra, 
B. W. Kowa.tewsky, ANp K. H. Larson...... 

Effect of Soil Type on Correlation of Soil-Test Values with ‘Crop Response. M. F. 
BAUMGARDNER AND STANLEY A. BARBER “3 

Soils of North Carolina: I. Factors of Soil Formation and Distribution of Great Soil 
Groups. 8. B. McCates anp W. D. Lee ; pact 

A Study of Ion-Exchange Properties of Silt. A. Karim anp A. IsLam... 

Book Reviews 

Geomorphic Surfaces and the Nature of Soils. Rose rT V. Re HE. : 

Determination of Available Phosphorus in Tropical Soils by Extraction with Sodium 
Hydroxide. D. H. SaunDER 

Influence of Particle Size, Water Solubility, and Placement of Fertilisers on the Nu- 
trient Value of Phosphorus in Mixed Fertilizers. K. Lawron, C. AposTouakis, 
R. L. Cook, anno W. L. Hitt. 

Alteration of Biotite to Vermiculite by Plant Growth. M.M. Mortis AND, K. Lawron, 
AND G. UEHARA.. 

Determination of Free Iron Oxide i in Soils. A. D. Hap. ANE 

Distribution of Amino Acids in Selected Horizons of Soil Profiles. F. J. Sow DEN 

New Fields for the Application of the Mitscherlich Equation: I. A Quantitative Measure 
for the Relative Effectiveness of Nutrients. A. Monem BALBA AND Rocer H. Bray. 

A Method for Tabulating Soil Series: Management Response Data. STaNLey 
B. McCa.es........ 

Iron Supply and Interacting Factors Related to Lime- Induced Chlorosis. J.C. Brown 
AND R. 8. Hotes 

Detection of Free Amino Acids in Soil. T. M. B. Payne, J. W. Rovatt, ann 
H. KatzNELson.. 





AUTHOR INDEX 


Apostolakis, C. See Lawton, K. 

Ashcroft, R. T. See Wallace, A. 

Axley, J. H. See Miller, J. R. 

Balba, A. M., and Haley, L. E. Phosphorus 
uptake by radio-P, 365-68. and 
Bray, R. H. Mitscherlich equation appli- 
cation, 497-502. 

Barber, 8S. A. See Baumgardner, M. F. 

Baumgardner, M. F., and Barber, 8. A. 
Soil-test procedure, 409-18. 

Bavel, C. H. M. van, Underwood, N., and 
Swanson, R. W. Soil moisture measure- 
ment, 29-41. 

Bernstein, L., and Pearson, G. A. Ex- 
changeable sodium and plant yield, 247- 
58. 

Blue, W. G., and Eno, C. F. Magnesium 
status in Florida soils, 51-61. 

Bray, R. H. See Balba, A. M. 

Breazeale, E. L. See McGeorge, W. T. 

Brown, J. C., and Holmes, R. 8. Lime-in- 
duced chlorosis, 507-19. 

Burgy, R. H. See Scott, V. H. 

Burton, M. O. See Lochhead, A. G. 

Chang, C. W., Dregne, H. E., and Night- 
ingale, H. I. pH and exchangeable so- 
dium in soils, 387-99. 

Chapman, H. D. See Pratt, P. F. 

Clark, J. S. See Turner, R. C. 

Cook, R. L. See Lawton, K. 

Cooper, H. P., and Hall, E. E. Balanced- 
baulic-poundage ratio, 201-16. 

Dean, L. A., and Gledhill, V. H. Phosphate 
absorption by plant roots, 71-79. 

Dever, R. F. See Robinson, W. O. 

Dregne, H. E. See Chang, C. W. 

Eno, C. F. See Blue, W. G. 

Fehrenbacher, J. B., and Rust, R. H. 
Corn root penetration, 369-78. 

Gledhill, V. H. See Dean, L. A. 

Hack, H. R. B. Microanalysis of soil air, 
217-31. 

Haldane, A. D. Free iron oxide in soils, 
483-89. 

Haley, L. E. See Balba, A. M. 

Hall, E. E. See Cooper, H. P. 

Hammar, H. E. See Hunter, J. H. 

Hanway, J. J., and Scott, A. D. Ammonium 
fixation and release, 379-86. 

Hemwall, J. B., and Low, P. F. Clay swell- 
ing, 135-45. 


Hill, W. L. See Lawton, K. 

Holmes, R. 8. See Brown, J. C. 

Hunter, J. H., and Hammar, H. E. Oil 
contents of pecan kernels, 261-69. 

Islam, A. See Karim, A. 

Jones, W. W. See Pratt, P. F. 

Kanwar, J. S. Phosphate retention in 
soils, 43-50. 

Karim, A., and Islam, A. 
capacity of silt, 433-36. 

Katznelson, H. See Payne, T. M. B. 

Kirkham, D. See Swartzendruber, D. 

Kowalewsky, B. W. See Nishita, H. 

Kwate, B. See Lunt, O. R. 

Larson, K. H. See Nishita, H. 

Lawton, K., Apostolakis, C., Cook, R. L., 
and Hill, W. L. Uptake of fertilizer phos- 
phorus, 465-76. See also Mortland, M. M. 

Lee, W. D. See McCaleb, S. B. 

Lochhead, A. G., and Burton, M. O. Soil 
bacteria, 237-45. 

Low, P. F. See Hemwall, J. B. 

Lunt, O. R., and Kwate, B. Potassium frit 
as a fertilizer, 3-8. 

McCaleb, S. B., Tabulating soil series, 
503-506. and Lee, W. D. Soils of 
North Carolina: I, 419-31. 

McGeorge, W. T., and Breazeale, E. L. 
Immobilization of iron in plants, 329-36. 

McLean, E. O. Cation uptake by five crop 
species, 21-28. Crop yield and phosphorus 
uptake, 181-92. 

Miller, J. R., and Axley, J. H. Correlation 
of phosphorus soil tests, 117-27. 

Mortland, M. M., Lawton, K., and Uehara, 
G. Biotite alteration by plant growth, 
477-81. 

Neller, J. R. Phosphorus availability, 129- 
34 


Ion-exchange 


Nelson, L. E. Soybean response to soil 
zine, 271-74. 
Nightingale, H. I. See Chang, C. W. 


Nishita, H., Kowalewsky, B. W., and 
Larson, K. H. Mineral uptake by tomato 
plants, 401-407. Organic matter influence 
on mineral uptake, 307-18. 

Payne, T. M. B., Rouatt, J. W., and Katz- 
nelson, H. Free amino acids in soil, 
521-24. 

Pearson, G. A. See Bernstein, L. 

Pratt, P. F., Jones, W. W., and Chapman, 


525 





526 


H. D. Phosphorus changes in irrigated 
soil, 295-306. 

Rhoades, H. F. See Russell, J. S. 

Rich, C. I. Manganese uptake and soil 
factors, 353-63. 

Robinson, W. O., and Dever, R. F. Cattle 
nutrition, 275-85. 

Rouatt, J. W. See Payne, T. M. B. 

Ruhe, R. V. Geomorphie surfaces, 441-55. 

Russell, J. S., and Rhoades, H. F. Water 
table and soil formation, 319-28. 

Rust, R. H. See Fehrenbacher, J. B. 

Saunder, D. H. Phosphorus extraction, 
457-63. 

Scott, A. D. See Hanway, J. J. 

Scott, V. H., and Burgy, R. H. Effects of 
heat and brush burning, 63-70. 

Smith, R. L., and Wallace, A. Cation up- 
take by plants, 9-19. Calcium and potas- 
sium uptake, 165-72. 

Snyder, J. H., and Weeks, D. Soil produc- 
tivity ratings, 101-16. 


AUTHOR INDEX 


Sowden, F. J. Distribution of amino acids 
in soil, 491-96. 

Swanson, R. W. See Bavel, C. H. M. van 

Swartzendruber, D., and Kirkham, D. 
Capillary fringe and water flow, 81-95. 

Turner, R. C., and Clark, J. S. pH of cal- 
careous soils, 337-41. 

Uehara, G. See Mortland, M. M. 

Underwood, N. See Bavel, C. H. M. van 

Wallace, A., and Ashcroft, R. T. Chelating 
agent for soluble iron, 233-36. See also 
Smith, R. L. 

Weeks, D. See Snyder, J. H. 

Willcox, O. W. Evaluating fertilizers. IV., 
287-94. 

Winkler, E. M. Effect of blood on clay, 
157-64. Influence of sun heat on clays, 
193-200. 

York, Jr., E. T. See Younts, S. E. 

Younts, S. E., and York, Jr., E. T. Deep 
placement of fertilizer, 147-55. 





SUBJECT INDEX 


Alanine, molecular ratios and content in 
some soil horizons, 492, 494. 
Alfalfa: 
cattle nutrition, toxic and deficient ele- 
ments in areas of, 282-83. 
nutrients, ratio and relative sufficiency of, 
211. 
yield and chemical composition of, in- 
fluence of exchangeable Na on, 247-58. 
yield and P uptake, 119-27, 181-92. 
Aluminum foil, use as a soil sample con- 
tainer, 179. 
Amino acids in soil: 
detection, 521-24. 
distribution, 491-96. 
Ammonium, fixation and release, 379-86. 
Ammonium lignin sulfate as a chelating 
agent to supply soluble Fe to plants, 
233-36. 
Animals, farm: 
phosphate fertilizers and prevention of 
bloat, 213-15. 
See also Cattle. 
Apples, relation of yield to age of trees and 
soil texture, 109-15. ; 
Aspartic acid, molecular ratios and content 
in some soil horizons, 492, 494. 
Attapulgite, influence of sun heat on, 194- 
200. 
Avocado, influence of cation ratio, tempera- 
ture, and time on uptake by, 919. 
Bacteria: 
effect of O.M. concentration and incuba- 
tion time before cropping on, 309-10. 
incidence in soil of those requiring vita- 
min Biz. and the terregens factor, 
237-45. 
Balba-Bray equation: 
determination of plant nutrient uptake, 
365-68. 
See also Mitscherlich equation. 
Barley plants: 
Ca, K, and mineral uptake by, 9-19, 165- 
72, 307-18. 
effect of O.M. concentration and incuba- 
tion time before cropping on yields, 
310-11. 
potassium frit as a special-purpose fer- 
tilizer, 5-6. 


Bean plants: 
ammonium lignin sulfonate as a chelating 
agent for supplying soluble Fe to, 
233-36. 
exchangeable Na influence on yield and 
chemical composition of, 247-58. 
ratio and relative sufficiency of nutrients 
in, 212. 
uptake of: 
Ca and K, 9-19, 165-72. 
fertilizer P, 468 
Beet plants, influence of exchangeable Na 
on yield and chemical composition of, 
247-58. 
Bentonite: 
disintegration in water after heating to 
high temperatures, 197. 
hydrostatic repulsive force in clay swell- 
ing, 135-45. 
Biotite: 
extraction of free iron oxide in soils, 
486-89. 
weathering products of, 477-81 
Bloat, prevention in farm animals of, 213-15 
Blood, effect on clays, 157-64. 
Books reviewed. See listing at end of indez. 
Brisket Disease. See Molybdenosis. 
Broccoli, ratio and relative sufficiency of 
nutrients in, 212. 
Brush-burning, influence on infiltration in 
upland soils, 63-70. 
Buckwheat, factors affecting yield and P 
uptake of, 181-92. 
Cabbage plants, ratio and relative suffi- 
ciency of nutrients in, 212. 
Calcium: 
activity and immobilization as related to 
Fe, 331. 
content of pecan tree leaves, 263-66. 
correlation with Mn content of peanut 
leaves, 353-63. 
effect of phosphate treatments on oats 
content of, 190. 
influences on plant uptake of, 9-19, 165- 
72, 311-18, 323, 401-407. 
Capillary fringe and flow of water in soil, 
81-95. 
Carbon, content of some Rhodesian soils, 
459. 


527 





528 SUBJECT 


Carbon dioxide, soil concentrations of, 
224-25. 

Carnation plants, potassium frit as a spe- 
cial-purpose fertilizer, 6-8. 

Cation-exchange capacity: 

correlation with Mn content of peanut 
leaves, 353-63. 

for Dune sand and four major soil types, 
324. 

influence on plant uptake of Ca and K, 
9-19. 

Cattle: 

composition of soils and plants associated 
with malnutrition of, 275-85. 

See also Animals, farm. 

Celery, uptake of Na and other cations, 
21-28. 

Chelating agents, use of ammonium lignin 
sulfate to supply soluble Fe to plants, 
233-36 

Chlorosis: 

and Fe immobilization in plants, 329. 

availability of soil Fe as a factor in plant 
susceptibility to, 507-19. 

in soybean plants, 271-74. 

Chrysanthemum plants, potassium frit as a 
special-purpose fertilizer, 8. 

Citrus plants: 

nitrogen fertilizer influence on cation ab- 
sorption by, 166-72. 
phosphorus changes in soil cropped by, 
295-304. 
uptake of Ca and K, 9-19. 
Clays: 
effect of: 
blood on, 157-64. 
sun heat on, 193-200. 
hydrostatic repulsive force in clay swell- 
ing, 135-45. 
Clover: 
growth and P content of, 130-34. 
Mg deficiency symptoms, 55. 
ratio of nutrients and N sufficiency in, 211. 
toxic and deficient elements in areas of 
cattle malnutrition, 282-83. 
yield and: 
chemical composition, influence of ex- 
changeable Na, 247-58. 
root activity, effect of deep placement 
of fertilizer, 147-55. 
soil phosphorus, correlation of, 119-27. 

Cobalt, plant content in areas of cattle mal- 

nutrition, 281-85. 


INDEX 


Collards, ratio and relative sufficiency of 
nutrients in, 212. 
Copper: 
activity and immobilization as related to 
Fe, 331. 
plant content in areas of cattle malnu- 
trition, 281-85. 
Corn plants, 
root penetration in certain soils, 369-78. 
uptake of: 
fertilizer phosphorus, 468-75. 
Na and other cations, 21-28. 
yield and: 
K,0 fertilization, various rates of, 289. 
nitrogen and potash, response to, 292. 
root activity, effect of deep placement 
of fertilizer, 147-55. 
soil phosphorus, correlation of, 119-27. 
Cotton plants: 
potassium frit as a special-purpose ferti- 
lizer, 8. 
response to phosphates, 459-62. 
yields and 
K;0 fertilization, various rates of, 289. 
nitrogen and potash, response to, 292. 
Cucumbers, influence of nitrogen fertilizer 
on cation absorption by, 166-72. 
Cyclamen plants, potassium frit as a special - 
purpose fertilizer, 8. 
Cystine, molecular ratios and content in 
some soil horizons, 492, 494. 
Fertilizers: 
deep placement of, effect on yield and 
root activity, 147-55. 
influence on plant uptake of Ca and K, 
165-72, and P, 465-76. 
P changes in an irrigated soil, 295-304. 
potassium glass frit, use of, 3-8. 
ZnSO, and Es-Min-El, soybean response 
to, 271-74. 
See also Mitscherlich equation. 
Geologic map of North Carolina, 423. 
Geomorphic surfaces, relation of soils to, 
441-55. 
Glutamic acid, molecular ratios and content 
in some soil horizons, 492, 494. 
Glycine, molecular ratios and content in 
some soil horizons, 492, 494. 
Grape vines, polarograph experiments of 
iron mobility, 332-36. 
Grasses : 
influence of nitrogen fertilizer on cation 
absorption by, 166-72. 





SUBJECT INDEX 


ratio of nutrients and nitrogen sufficiency 
in, 206-12. 
response to phosphates, 459-62. 
toxic and deficient elements in areas of 
cattle malnutrition, 282-83. 
uptake of Na and other cations, 21-28. 
Great soil groups, distribution in North 
Carolina, 419-31. 
Gypsum, effect on availability of rock phos- 
phate phosphorus, 129-34. 
Haematite, effect of ion concentration on 
solutions of, 486. 
Heat: 
influence on infiltration in upland soils, 
63-70. 
See also Sun heat. 
Hydrangeas, potassium frit as a special- 
purpose fertilizer, 8. 
Hydrobiotite, and extraction of free iron 
oxide in soils, 486, 489. 
Hydrogen, correlation with Mn content of 
peanut leaves, 353-63. 
Illite: 
effects of mixture with blood, 160. 
influence of sun heat on, 194-200. 
Ilmenite, and extraction of free iron oxide in 
soils, 486-89. 
Ion exchange properties of silt, 433-36. 
Iron: 
ammonium lignin sulfate as a chelating 
agent, 233-36. 
and plant susceptibility to chlorosis, 
507-19. 
availability in alkaline calcareous soils, 
329. 
immobilization of, in plants, 329-36. 
plant content in areas of animal malnu- 
trition, 281-85. 
Iron oxide (free), determination in soils, 
483-89. 
Isoleucine, molecular ratios and content in 
some soil horizons, 492, 494. 
Kaolin: 
effects of mixture with blood, 160. 
influence of sun heat on, 194-200. 
Lespedeza: 
ratio of nutrients and nutrient sufficiency 
in, 211. 
uptake of Na and other cations, 21-28. 
Leucine, molecular ratios and content of 
some soil horizons, 492, 494. 
Lime, effects of: 


529 


additions to calcareous and noncalcareous 
soils, 389-90. 
deep placement on yield and root activity 
of corn and clover, 147-55. 
Magnesium: 
effects of: 
O.M. and incubation time before crop- 
ping on uptake of 311-18, 401-407. 
phosphate treatments on content of 
oats, 190. 
content of pecan tree leaves, 263-66. 
correlation with Mn content of peanut 
leaves, 353-63. 
deficiency symptoms for oats, millet, and 
clover, 55. 
status in some Florida soils, 51-61. 
Maize, response to phosphates, 459-62. 
Malnutrition of cattle, composition of soils 
and plants associated with, 275-85. 
Manganese: 
activity and immobilization as related to 
Fe, 331. 
content of plants in areas of cattle mal- 
nutrition, 281-85. 
correlation of exchangeable Mn with 
content of peanut leaves, 353-63. 
effects of O.M. and incubation time be- 
fore cropping on uptake of, 311-18, 
401-407. 
relation of deficiency in peanut plants to 
soil factors, 353-63. 
Methionine, molecular ratios and content of 
some soil horizons, 492, 494. 
Millet, Mg deficiency symptoms, 55. 
Milo, susceptibility to chlorosis, 507-19. 
Minerals, influence of soil O.M. on plant 
uptake of, 307-18, 401-407. 
Mitscherlich equation, discussion of, 201- 
216, 287-94, 365-68, 497-502. 
Moisture, soil: 
measurement by neutron moderation, 
29-41. 
effect on corn yields, 376-78. 
influence on phosphate absorption, 71-79. 
relation of permanent wilting point to 
moisture equivalent, 104. 
Molybdenosis, composition of soils and 
plants associated with, 275-85. 
Molybdenum, plant content in areas of 
cattle malnutrition, 281-85. 
Montmorillonite, effects of: 
mixture with blood, 160. 
sun heat, 194-200. 
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Neubauer technique, applied to study of Fe 
immobilization in plants, 329-36. 
Neutron moderation, measurement of soil 
moisture by, 29-41. 
Nitrogen: 
content of: 
pecan tree leaves, 263-66. 
some Rhodesian soils, 459. 
sufficiency in crop plants, 205-12. 
Nontronite, and extraction of free iron 
oxide in soils, 486-89. 
Nutrients: 
measurement of status of pecan trees, 
261-69 
use of Mitscherlich equation for deter- 
mining relative quantitative effec- 
tiveness of, 497-502. 
Oats: 
effect of phosphate treatments, 131-34, 
189-90. 
Mg deficiency symptoms, 55. 
nutrient uptake: 
determination by Balba-Bray equation 
and radioactive techniques, 365-68. 
Na and other cations, 21-28. 
phosphorus, 181-92. 
yields: 
factors affecting, 181-92. 
comparison of obtained and calculated 
yields from varying rates of nitro- 
gen applications, 203. 
Obituaries: 
David Jacobus Hissink, 1-2. 
Eilhard Alfred Mitscherlich, 99-100. 
Organic matter, soil: 
and accumulation of P in long-term fer- 
tility trial, 295-304. 
correlation with: 
Mn content of peanut leaves, 353-63. 
N, P, CEC capacity, effect of water 
table on, 322-25. 
influence on plant mineral uptake, 307-18, 
401-407. 
Oxygen, soil concentrations of, 227-30. 
Peach trees, polarograph experiments of Fe 
mobility, 332-36. 
Peanut plants, relation of Mn content of 
leaves to soil factors, 353-63. 
Peats associated with cattle malnutrition, 
composition of, 279-81. 
Pecan trees, relation of oil content of ker- 
nels to chemical components of leaves 
as a measure of nutrient status, 261-69. 
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pH: 
at various depths of certain soil series, 323. 
correlation with Mn content of peanut 
leaves, 353-63. 
effect on goethite solution, 484. 
of calcareous soils, 337-41. 
of some Rhodesian soils, 459. 
relation to exchangeable Na, 387-99. 
Phenylalanine, molecular ratios and con- 
tent of some soil horizons, 492, 494. 
Phosphate: 
relation to crop response, 459-60. 
requirements for deficient soils, 461-62. 
retention in some Australian soils, 43-50. 
Phosphoric acid, sufficiency in crop plants, 
205-12. 
Phosphorus: 
changes in an irrigated soil during long- 
term fertility trial, 295-304. 
content of: 
pecan tree leaves, 263-66. 
plants in areas of cattle malnutrition, 
281-85. 
correlation: 
of chemical soil tests and crop response, 
127. 
with Mn content 


of peanut leaves, 


353-63. 


determination in tropical soils by ex- 


traction with sodium 
457-63. 
effects of : 
catena and drainage profile number on 
regression of soil-test value with 
amount of available soil nutrient, 
411-14. 
sulfur and gypsum additions on avail- 
ability from rock phosphorus, 
129-34. 
influence of soil moisture and temperature 
on absorption of, 71-79. 
plant uptake of: 
determination by Balba-Bray equation, 
365-68. 
factors affecting uptake, 181-92. 
from fertilizers, 465-76. 
plant yields, factors affecting, 181-92. 
Plants: 
composition of: 
influence of exchangeable Na on chem- 
ical composition, 247-48. 
plants associated with cattle malnutri- 
tion, 281-85. — 


hydroxide, 
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growth response and _balanced-baulic- 
poundage ratio of fertilizer nutrients, 
201-16. 
iron: 
ammonium lignin sulfate as a chelating 
agent, 233-36. 
application of Neubauer technique to 
study of immobilization of, 329-36. 
nutrient uptake: 
Ca and K, 165-72. 
determination by Balba-Bray equation, 
365-68. 
phosphorus, 181-92, 465-76. 
weathering products of biotite, 477-81. 
yield: 
factors affecting, 181-92. 
influence of exchangeable Na, 247-58. 
Plum trees, polarograph experiments on 
iron mobility, 332-36. 
Poinsettia plants, potassium-frit as a special- 
purpose fertilizer, 8. 
Potassium: 
activity and immobilization of, relation 
of Fe to, 331. 
biotite as only source to growing plants, 
477-81. 
content of pecan tree leaves, 263-66. 
correlation with Mn content of peanut 
leaves, 353-63. 
effects of : 
eatena and drainage profile number on 
regression of soil-test value with 
amount of available soil nutrient, 
414-17. 
phosphate treatments on oats content 
of, 189. 
plant uptake of, 9-19, 165-72, 401-407. 
Potassium glass frit as a special-purpose 
fertilizer, 3-8. 
Potato plants, 
459-62. 
Privet, polarograph experiments on Fe 
mobility, 332-36. 

Productivity ratings, soil, 101-16. 

Proline, molecular ratios and content in 
some soil horizons, 492, 494. 

Radioactive techniques for determining 
plant nutrient uptake, 365-68. 

Rye seedlings, Fe uptake from calcareous 
and acid soils, 330. 

Selenium, plant content in areas of cattle 
malnutrition, 281-85. 


response to phosphates, 
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Serine, molecular ratios and content of some 
soil horizons, 492, 494. 
Silt, ion-exchange properties of , 433-36. 
Small grains, response to 
459-62. 
Sodium: 
correlation with Mn content of peanut 
leaves, 353-63. 
influence of exchangeable Na on yield 
and chemical composition of plants, 
247-58. 
plant uptake of, 21-28, 311-18, 401-407. 
relation of exchangeable Na to soil pH, 
387-99. 
Soil air, a method of gas microanalysis for 
the study of, 217-32. 
Soil classification: 
method for tabulating soil series, 503-506, 
qualitative and quantitative aspects of, 
101-102. 
Soil formation, water table as a factor of, 
319-28. 
Soil properties, relation between, 103-108. 
Soil sample container, use of aluminum foil 
for, 179. 
Soil series. See listing at end of index. 
Soil tests, correlation of test values with 
crop response, 117-27, 409-18. 
Soybean plants: 
ammonium lignin sulfate as a chelating 
agent, 233-36. 
response to zinc fertilization, 271-74. 
susceptibility to chlorosis, 507-19. 
Storie profile ratings, 109-15. 
Strontium 90, influences on plant uptake of 
311-18, 401-407. 
Sulfur, effect on availability of rock phos- 
phate phosphorus, 129-34. 
Sun heat, influence on clays, 193-200. 
Temperature, influence on plant uptake of, 
Ca, K, and P, 9-19, 75. 
Threonine, molecular ratios and content in 
some soil horizons, 492, 494. 
Tobacco, response to phosphates, 459-62. 
Tomato plants: 
mineral uptake by, 9-19, 401-407. 


phosphates, 


potassium frit as a special-purpose 
fertilizer, 5-6. 
Tyrosine, molecular ratios and content in 
some soil horizons, 494. 
Uranium content of lava, plant, soil, and 
peat samples from Utah, 284. 
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Valine, molecular ratios and content in 
some soil horizons, 492, 494. 

VAMA, influence of exchangeable Na in 
yield and chemical composition of 
plants grown in soil treated by, 247-58. 

Vermiculite, as a weathering product of 
biotite, 477-81. 

Vetch: 

ratio of nutrients and nitrogen sufficiency 
in, 211. 

toxic and deficient elements in areas of 
cattle malnutrition, 282-83. 

Water flow in soil, capillary fringe and, 
81-95. 
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Water table as a factor in soil formulation, 
319-28. 
Wheat: 
biotite as only K source for growing 
plants, 477-81. 
correlation between yield and soil phos- 
phorus, 119-27. 
Zine: 


activity and immobilization as related to 
Fe, 331. 

content of plants in areas of cattle mal- 
nutrition, 281-85. 

response of soybean plants to, 271-74. 
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